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(54) Information reproducing apparatus, method of correcting reproducing program, and 
information recording medium 



(57) An information reproducing apparatus, in which 
a disk (10) having correction data recorded thereon is 
placed, acquires region information indicative of a re- 
gion corresponding to the correction data after load 
processing is performed by a ROM loader (16). Then, 
under the control of a CPU (15), the apparatus deter- 
mines the correction data to be used for correcting a re- 
producing program based on the region information, 



reads the correction data from a lead out area or its outer 
region on the disk, temporarily retains the read correc- 
tion data in a first RAM (17) or a second RAM (1 8), and 
then stores the correction data to be resident in a non- 
volatile first flash memory (1 9) or a second flash memory 
(20), to correct the reproducing program based on the 
correction data. The information reproducing apparatus 
thereafter reproduces user data recorded on the disk ac- 
cording to the corrected reproducing program. 
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Description 

[0001] The present invention relates generally to an 
information recording medium such as an optical disk 
on which various content objects are already recorded 5 
and an information reproducing apparatus that repro- 
duces such content objects from the information record- 
ing medium. More particularly, the invention is directed 
to a method of correcting a reproducing program exe- 
cuted by the information reproducing apparatus using 
correction data recorded on the information recording 
medium. 

[0002] Prior-art optical disk players that play an opti- 
cal disk such as a DVD on which various content objects 
are already recorded sometimes encounter, after 
shipped from factories, trouble caused by bugs in their 
playing program. A user facing such trouble when trying 
to play a DVD on his or her optical disk player contacts 
the maker of the optical disk player to have the player 
troubleshooted so that the maker will take effective 
measures to fix the trouble. It usually takes a consider- 
able time before the optical disk player is fixed, to both 
the user's and maker's disadvantage, probably more to 
the maker's disadvantage in that the maker has to ac- 
commodate similar complaints from many users spend- 
ing its time and money. In addition, trouble likely to be 
encountered by these optical disk players tends to be- 
come increasingly complicated due to differences in 
content data, incompatibility among various specifica- 
tions and standards, and problems associated with au- 
thoring tools, etc. , to such an extent that a drastic meas- 
ure seems difficult. 

[0003] Undersuch circumstances, JP-A-7-85638 pro- 
poses one solution to eliminate trouble such as men- 
tioned above. In this solution, patch data for the playing 
program is produced, then an optical disk is distributed, 
on which the generated patch data is recorded in its pre- 
determined area so that an optical disk player reads the 
recorded patch data to correct its playing program. This 
solution permits the optical disk player to automatically 
correct its playing program upon placing of the optical 
disk in the optical disk player. 
[0004] However, in view of the fact that such trouble 
is often caused due to optical disk players being avail- 
able in a diversity of models, it is necessary to prepare 
a plurality of types of correction data compatible with 
different models of optical disk players. Therefore, it is 
desirable that the plurality of types of correction data are 
recorded on an optical disk. To record the plurality of 
types of correction data on an optical disk, a sizable area 
needs to be reserved on the optical disk. However, the 
data size usable in a lead-in area is so limited that it is 
difficult to record the plurality of types of correction data 
to such an extent as to take care of trouble associated 
with a diversity of playing programs. 
[0005] The invention has been made to satisfy the 
above need. It is, therefore, an object of the invention 
to provide an information reproducing apparatus, a 



method of correcting a reproducing program, and an in- 
formation recording medium which upon occurrence of 
trouble in the reproducing program, are capable of cor- 
recting the reproducing program quickly and properly 
based on a plurality of types of correction data corre- 
sponding to different reproducing programs which are 
dependent upon different models, etc. of information re- 
producing apparatuses. 

[0006] The above object of the present invention can 
be achieved by an information reproducing apparatus 
of the present invention that corrects a reproducing pro- 
gram using correction data recorded on an information 
recording medium to reproduce record information re- 
corded on the information recording medium. The ap- 
paratus is provided with: a correction control device for 
reading the correction data to be used to correct the re- 
producing program, from the information recording me- 
dium on which the correction data is recorded in a lead 
out area, to correct the reproducing program based on 
the read correction data; and a reproduction control de- 
vice for reproducing the record information recorded on 
the information recording medium according to a latest 
version of the reproducing program which is corrected 
by the correction control device. 
[0007] According to this invention, if the information 
reproducing apparatus encounters trouble associated 
with the reproducing program when reproducing the 
record information recorded on the information record- 
ing medium, the information reproducing apparatus 
reads the correction data from the lead out area of the 
information recording medium to correct the reproduc- 
ing program using the read correction data, so that the 
information reproducing apparatus can thereafter repro- 
duce the information recording medium using the latest 
version of the reproducing program. Thus, for trouble 
associated with the reproducing program to be executed 
by the information reproducing apparatus, the maker of 
the information reproducing apparatus no longer needs 
to recall its product to reduce its cost and time that would 
otherwise be incurred for fixing the trouble. The user can 
also stop worrying about correction to his or her advan- 
tage. In addition, the correction data is recorded in the 
lead out area in which a larger size can be reserved 
therefor than in the lead in area where various control 
information is usually recorded, so that various types of 
correction data can be used to properly correct different 
reproducing programs dependent upon different infor- 
mation reproducing apparatuses. 
[0008] The above object of the present invention can 
be achieved by an information reproducing apparatus 
of the present invention that corrects a reproducing pro- 
gram using correction data recorded on an information 
recording medium to reproduce record information re- 
corded on the information recording medium. The ap- 
paratus is provided with: a correction control device for 
reading the correction data to be used to correct the re- 
producing program, from the information recording me- 
dium on which the correction data is recorded in an area 
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radially outward of a lead out area, to correct the repro- 
ducing program based on the read correction data; and 
a reproduction control device for reproducing the record 
information recorded on the information recording me- 
dium according to a latest version of the reproducing 
program which is corrected by the correction control de- 
vice. 

[0009] According to this invention, the reproducing 
program can be corrected using the correction data re- 
corded in an area radially outward of the lead out area, 
in a similar configuration to the above invention. Thus, 
various types of correction data can be used to properly 
correct different reproducing programs dependent upon 
different information reproducing apparatuses in ac- 
cordance with operations and advantages common to 
the above invention. 

[0010] In one aspect of the present invention, the in- 
formation reproducing apparatus is further provided with 
a nonvolatile storage device for storing the correction 
data, wherein the correction control device records the 
correction data In a predetermined location of the stor- 
age device, and the reproduction control device exe- 
cutes a corrected version of the reproducing program 
after confirmation that the correction data is recorded 
normally. 

[0011] According to this aspect, upon locating the cor- 
rection data on the information recording medium, the 
information reproducing apparatus records the correc- 
tion data at a predetermined position of the nonvolatile 
storage device, and executes the corrected version of 
the reproducing program after confirmat ion that the cor- 
rection data is normally recorded. Thus, once the repro- 
ducing program is corrected based on the correction da- 
ta, the information reproducing apparatus allows the 
corrected version of the reproducing program to reside 
in the nonvolatile storage device, and hence the infor- 
mation reproducing apparatus can automatically exe- 
cute the corrected version of the reproducing program 
thereafter without involving any complicated control. 
[0012] In another aspect of the present invention, the 
correction control device records a start position of the 
correction data as a start position address, and the re- 
production control device executes the corrected ver- 
sion of the reproducing program by searching the start 
position address. 

[0013] According to this aspect, when recording the 
correction data in the nonvolatile storage device, the in- 
formation reproducing apparatus records a start posi- 
tion address corresponding to the head of the correction 
data, to use the recorded start position address for ex- 
ecution of the corrected version of the reproducing pro- 
gram. Thus, the position where the correction data is 
recorded can be accurately located, to allow the repro- 
ducing program to be executed reliably. 
[0014] In further aspect of the present invention, while 
the correction data is recorded in the storage device, an 
operation of turning off power is prohibited. 
[0015] According to this aspect, the information repro- 



ducing apparatus is prohibited from being turned off dur- 
ing the recording of the located correction data in the 
nonvolatile storage device. This arrangement thus pre- 
vents destruction of the corresponding type of correction 

5 data due to inadvertent turning off of the power of the 
information reproducing apparatus. 
[0016] In further aspect of the present invention, the 
correction data is provided with difference data between 
an original version of the reproducing program and a 

io corrected version of the reproducing program, and the 
correction control device corrects the reproducing pro- 
gram based on the original version of the reproducing 
program and the difference data. 
[0017] According to this aspect, once the information 

15 reproducing apparatus locates the correction data on 
the information recording medium, a corrected version 
of the reproducing program can be obtained from the 
correction data given as difference data and the original 
version of the reproducing program. Thus, the size of 

20 the correction data can be reduced, to leave the size of 
user data unreduced. 

[0018] The above object of the present invention can 
be achieved by a method of the present invention of cor- 
recting a reproducing program using correction data re- 

25 corded on an information recording medium. The meth- 
od is provided with: the process of reading the correction 
data to be used to correct the reproducing program, from 
the information recording medium on which the correc- 
tion data is recorded in a lead out area; and the process 

30 of correcting the reproducing program based on the 
read correction data. 

[0019] According to this aspect, the reproducing pro- 
gram requiring measures to eliminate trouble can be 
corrected based on the correction data, by similar oper- 
as ations to the above invention. Thus, various types of cor- 
rection data can be used to properly correct different re- 
producing programs dependent upon different informa- 
tion reproducing apparatuses. 
[0020] The above object of the present invention can 
40 be achieved by a method of the present invention of cor- 
recting a reproducing program using correction data re- 
corded on an information recording medium. The meth- 
od is provided with: the process of reading correction 
data to be used to correct the reproducing program, from 
45 the information recording medium on which the correc- 
tion data is recorded in an area radially outward of a lead 
out area; and the process of correcting the reproducing 
program based on the read correction data. 
[0021] According to this invention, the reproducing 
50 program requiring measures to eliminate trouble can be 
corrected based on the correction data, by similar oper- 
ations to the above invention . Thus, various types of cor- 
rection data can be used to property correct different re- 
producing programs dependent upon different informa- 
55 tion reproducing apparatuses. 

[0022] In one aspect of the present invention, the 
method is provided with: the process of recording the 
correction data at a predetermined position of a nonvol- 



3 



5 



EP 1 267 343 A2 



6 



atile storage device; and the process of recording a start 
position of the correction data as a start position ad- 
dress. 

[0023] According to this aspect, the correction data is 
aliowed to reside in the nonvolatile storage device for 
subsequent effective use without involving any compli- 
cated control, by similar operations to the above inven- 
tion. 

[0024] In another aspect of the present invention, the 
correction data is provided with difference data between 
an original version of the reproducing program and a 
corrected version of the reproducing program, and the 
reproducing program is corrected based on the original 
version of the reproducing program and the difference 
data. 

[0025] According to this aspect, the size of the correc- 
tion data as the difference data can be reduced, by sim- 
ilar operations to the above invention. 
[0026] The above object of the present invention can 
be achieved by an information recording medium of the 
present invention on which recorded information as well 
as correction data for correcting a reproducing program 
executed by an information reproducing apparatus are 
recorded, wherein the correction data is recorded in a 
lead out area. 

[0027] According to this invention, the correction data 
are recorded in the lead out area of the information re- 
cording medium to correct the reproducing program by 
using the correction data as mentioned above. Thus, dif- 
ferent reproducing programs can be corrected as the in- 
formation recording medium encounters such different 
reproducing programs when put on a general distribu- 
tion channel, to both the user's and maker's advantage. 
[0028] The above object of the present invention can 
be achieved by an information recording medium on 
which recorded information as well as correction data 
for correcting a reproducing program executed by an in- 
formation reproducing apparatus are recorded, wherein 
the correction data is recorded in an area radially out- 
ward of a lead out area. 

[0029] According to this invention, the correction data 
are recorded in an area radially outward of the lead out 
area of the information recording medium to correct the 
reproducing program by using the correction data as 
mentioned above. Thus, different reproducing programs 
can be corrected as the information recording medium 
encounters such different reproducing programs when 
put on a general distribution channel, to both the user's 
and maker's advantage. 

[0030] In one aspect of the present invention, the cor- 
rection data is recorded in a recording format different 
from a recording format in which the recorded informa- 
tion is recorded. 

[0031 ] According to this aspect, the user data and the 
correction data are recorded on the information record- 
ing medium in different data formats, respectively. This 
arrangement thus prevents any third party from abusing 
the correction data by making it hard to analyze the cor- 



rection data or by encrypting the correction data, for ex- 
ample. 

[0032] In another aspect of the present invention, the 
correction data each comprises difference data be- 

5 tween an original version of the reproducing program 
and a corrected version of the reproducing program. 
[0033] According to this invention, the correction data 
are recorded in the form of difference data which is small 
in size, by similar operations to the above invention. 

10 Thus, an information recording medium having an un- 
reduced user data storage area can be provided. 

In the Drawings : 



FIG. 1 is a block diagram showing major parts of an 
optical disk player as an information reproducing 
apparatus to which the invention is applied; 
FIG. 2 is a diagram schematically showing the data 
structure of a disk placed in the optical disk player; 
FIG. 3 is a first flowchart showing a process of cor- 
recting a playing program, performed by the optical 
disk player; 

FIG. 4 is a second flowchart showing the process 
of correcting the playing program, performed by the 
optical disk player; 

FIG. 5 is a diagram showing the structure of a cor- 
rection data table read in step S22 of FIG. 4; and 
FIG, 6 is a diagram showing the sector format of a 
DVD. 

[0035] A preferred embodiment of the invention will 
now be described with reference to the drawings. The 
preferred embodiment refers to the case where the in- 
vention is applied to an optical disk player as an infor- 
mation reproducing apparatus that plays an information 
recording medium on which data are already recorded. 
[0036] Referring to FIG. 1 , the optical disk player, in 
which a ROM disk 1 0 as a read-only information record- 
ing medium is placed to play user data corresponding 
to content, is generally provided with a pickup 1 1 , a data 
demodulator 12, an MPEG demodulator 13, an NTSC 
video modulator 14, a CPU 1 5, a ROM loader 1 6, a first 
RAM 1 7, a second RAM 1 8, a first flash memory 1 9, and 
a second flash memory 20. 

[0037] Referring then to FIG. 2, the data structure of 
the disk 1 0 placed in the optical disk player will be de- 
scribed. The disk 1 0 is marketed with data already re- 
corded thereon, the data being MPEG or similarly coded 
data corresponding to content such as, for example, 
films. As shown in FIG. 2, the disk 1 0 has three recording 
areas, i.e., a lead-in area, a user data area, and a lead- 
out area laid out from the inner toward the outer side. 
[0038] The lead-in area includes cryptographic infor- 
mation used to encrypt the content for copyright protec- 
tion, and disk information indicative of the physical char- 
acteristics of the disk 10. The user data area includes 
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file system information indicative of the data structure 
for recording the content by conversion into files, navi- 
gation information used to display menus and sequenc- 
es necessary for playback control, and user data such 
as video/audio data corresponding to the body of the 5 
content already recorded at the factory. The lead-out ar- 
ea defines the end of the data recorded on the disk 1 0. 
[0039] On the disk 10 according to this embodiment, 
the correction data necessary for correcting a playing 
program in the optical disk player is already recorded. 
Specifically, in order to take care of trouble associated 
with the optical disk player in playing a specific content 
object, correction data are embedded in the disk 10 in 
a manner usable by the optical disk player. While the 
correction data may be embedded in any of the lead-in 
area, user data area, lead-out area and outer region of 
the lead-out area, the following description refers to the 
case of embedding the correction data in the lead-out 
area or its outer region. How the playing program is cor- 
rected using the correction data by the optical disk play- 
er will be described below. 

[0040] Referring back to FIG. 1 , the pickup 11 irradi- 
ates a recording track of the rotating disk 1 0 with an op- 
tical beam through optics, and also receives reflected 
light from the information recorded surface of the disk 
10 to output photoelectrical^ converted read signals. 
[0041] The data demodulator 12 subjects the re- 
ceived read signals from the pickup 1 1 to signal process- 
ing including waveform shaping, demodulation, and an- 
alog-to-digital conversion, to output digital signals cor- 
responding to the content. The demodulator 1 2 also out- 
puts the above-mentioned correction data, which is re- 
quired to correct the playing program as will be de- 
scribed below. 

[0042] The MPEG demodulator 13 demodulates the 
digital signals demodulated by the data demodulator 12, 
in a manner compatible with an MPEG format to sepa- 
rately generate video and audio data outputs corre- 
sponding to the content. The video data output is fed to 
the NTSC video modulator 14 to generate an NTSC- 
compatible video output for an external device. The au- 
dio data, which is generated as stereophonic L/R sig- 
nals, is also output to an external device. 
[0043] The CPU 15 performs general control over the 
operations of the optical disk player shown in FIG. 1 . 
The CPU 15 is coupled to various memory means and 
the ROM loader 1 6 via a data bus. The memory means 
usable by the CPU 15 are the first and second RAMs 17 
and 1 B for temporarily retaining data, and the first and 
second flash memories 19 and 20 as nonvolatile mem- 
ories. The CPU 1 5 serves as a correction control device 
and a reproduction control device of the invention in co- 
operation with other components. 
[0044] The ROM loader 1 6 performs load processing 
under the control of the CPU 15 prior to playing the disk 
10 loaded in the optical disk player. At the playing start, 
the ROM loader 1 6 loads, to the first or second RAM 1 7 
or 1 8, the playing program to be finally stored in the first 



or second flash memory 1 9 or 20. 
[0045] The first and second RAMs 1 7 and 1 8 are vol- 
atile memory devices used by the CPU 1 5 for its control 
processing, and temporarily retain the playing program, 
which needs to be loaded every time the optical disk 
player is turned on . In contrast, the first and second flash 
memories 19 and 20 are nonvolatile memory devices 
used to make resident therein the playing program tem- 
porarily retained in the first and second RAMs. Thus, 
even when the optical disk player is tuned off or even 
when the data in the first and second RAMs 17 and 18 
are deleted, the playing program can be retained in the 
first and second flash memories 19 and 20. 
[0046] It should be appreciated that a dual configura- 
tion comprising a pair of RAM-flash memory systems is 
proposed in this embodiment in order to implement cor- 
rection of the playing program. Briefly, while the memory 
device in one of the pair of RAM -flash memory systems 
is executing the playing program, the memory device in 
the other system stores a corrected version of the play- 
ing program, which is corrected using the correction da- 
ta recorded on the disk 1 0. This configuration will be de- 
scribed in more detail below. 

[0047] Referring next to FIGS. 3 and 4, a process of 
correcting the playing program, performed by the optical 
disk player according to this embodiment will be de- 
scribed. The process shown in FIG. 3 starts when the 
optical disk player is turned on. First, whether or not the 
disk 1 0 is placed in the optical disk player is determined 
(step S1 1 ). If so ("YES" in step S1 1 ), the disk 1 0 is driven 
to rotate (step S12). 

[0048] Then, a focus servo is activated (step S13). 
Upon confirmation that the focus servo loop is closed to 
be locked ("YES" in step S14), a tracking servo is then 
activated (step S15). Successively, upon confirmation 
that the tracking servo loop is closed to be locked ("YES" 
in step S16), the rpm of the disk 10 is checked (step 
S1 7). If the rpm has reached a predetermined value af- 
ter a predetermined time has elapsed ("YES" in step 
S17), then the head of the disk information is searched 
in order to read various information recorded in the lead 
in area of the disk 1 0 (step S1 8). 
[0049] If it is not confirmed that the focus servo is 
locked ("NO" in step S14), if it is not confirmed that the 
tracking servo is locked ("NO" in step S16), or the rpm 
has not reached the predetermined value after the pre- 
determined time has elapsed ("NO" in step S17), the 
process of FIG. 3 proceeds to an abnormal end routine. 
[0050] Referring next to FIG. 4, if it is determined that 
the disk 10 has correction data based on information 
read in step S18 ("YES" in step S19), then a disk ID as 
an identifier contained in the disk information is read 
from the lead in area (step S20). Otherwise ("NO" in step 
S1 9), the process of FIG. 4 is brought to an end. 
[0051] Successively, if it is determined that the playing 
program in the optical disk player has never been cor- 
rected by a type of correction data corresponding to the 
disk 10 based on the disk ID read in step S20 ("NO" in 
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step S21), then the start address of a correction data 
table located in a predetermined area of the disk 10 is 
searched to read the correction data table (step S22). 
If, on the other hand, the playing program has been cor- 
rected by the corresponding type of correction data 
("YES" in step S21), then the process of FIG. 4 is 
brought to an end. 

[0052] Referring here to FIG. 5, the correction data 
table contains, as information relevant to the type of cor- 
rection data corresponding to the disk 10 to be read in 
step S22, a company name, a product ID No., a correc- 
tion data version, a corresponding region, a correction 
data start address, and a correction data size. Thus, 
based on the correction data table, information unique 
to the disk 10 and information relevant to the type of 
correction data corresponding to the disk 10 can be 
identified. It should be noted that the correction data ta- 
ble contains as many correction data start addresses, 
correction data sizes, etc. as a plurality of types of cor- 
rection data which are recorded to fix trouble dependent 
upon different models, etc. of optical disk players. 
[0053] In this embodiment, the company name, prod- 
uct ID No. and correction data version contained in the 
correction data table are compared with the company 
name, product ID No. and playing program version 
stored in the optical disk player to make a first determi- 
nation as to whether or not correction is necessary (step 
S23). If these items of information in the optical disk 
player do not match the equivalents on the disk 1 0 ("NO" 
in step S23) so that no correction is necessary, the proc- 
ess of FIG. 4 is terminated immediately. If the first de- 
termination indicates that correction is necessary 
("YES" in step S23), then the "corresponding region" 
contained in the correction data table of the disk 10 is 
compared with regional information about where the op- 
tical disk player is sold which is stored in the optical disk 
player to make a second determination as to whether or 
not correction is necessary (step S24). Specifically, the 
"region" corresponding to the co responding type of cor- 
rection data, not "region" corresponding to a specific 
content object on the disk 10 itself, serves as the basis 
for determining necessity of correction in terms of "re- 
gional aspects" of the playing program to be corrected. 
The "corresponding region" corresponding to the corre- 
sponding type of correction data on the disk 1 0 helps 
determine necessity of correction in order to eliminate 
trouble associated with factors suggestive of region 
such as the model of a particular maker and the lan- 
guage of a particular country, for example. This multi- 
stage determination configuration narrows the aspects 
of the trouble to be fixed by correction down to the "re- 
gion" specified by the "corresponding region" in order to 
obviate wasteful correction. 

[0054] If the regional aspect of the optical disk player 
does not match the corresponding region through the 
second determination ("NO" in step S24), then the proc- 
ess of FIG. 4 is immediately terminated. Otherwise 
("YES" in step S24), various operations such as turning 



off the optical disk player and giving user commands are 
prohibited (step S25). Successively, the corresponding 
correction data is read from the lead out area or its outer 
region on the disk 10, and the read correction data is 

5 recorded in the second RAM 18 and the second flash 
memory 20 (step S26). The prohibition of various oper- 
ations in step S25 is to prevent abnormality from occur- 
ring during the reading and recording of the correction 
data in step S26. 

10 [0055] In step S26, the correction data start address 
and correction data size contained in the correction data 
table are read, and the start address is then searched 
to read a predetermined size of the corresponding type 
of correction data. Thereafter, the corresponding type of 

15 correction data which has been read is developed in 
both the volatile second RAM 18 and the nonvolatile 
second flash memory 20. 

[0056] It is desirable here that the correction data ac- 
cording to this embodiment be recorded on the disk 10 

20 in a format different from that of the user data. If the cor- 
rection data were recorded using the same format as 
that of the user data, the correction data could be easily 
read, analyzed, copied, and distributed. In orderto pre- 
vent the correction data-recorded disk 1 0from being de- 

25 livered to any willful third party, it is required that a re- 
cording format different from typical recording formats 
be used in recording the correction data to keep anyone 
from accessing the correction data. The correction data 
may alternatively be encrypted upon recording on the 

30 disk 10. 

[0057] The correction data according to this embodi- 
ment can be embedded as watermarks in the video and 
audio data corresponding to the user data. For example, 
it may be effective to embed correction data for fixing 

35 trouble associated with a particular one of a plurality of 
content objects, in the video and audio data of any of 
the content objects other than that particular content ob- 
ject as a watermark. This technique permits such cor- 
rection data to be read during the playing of the water- 

40 marked content object based on the watermark to cor- 
rect the playing program. This technique, which would 
make it harder for anyone to locate correction data by 
embedding the correction data in user data which is 
large in size, is effective in protecting correction data. 

45 [0058] The correction data according to this embodi- 
ment may be used to directly record a corrected playing 
program, i.e., replacing an entire original playing pro- 
gram with a corrected playing program, or record only 
difference data between an original playing program 

so and a corrected playing program. In the difference data 
approach, the corrected playing program needs to be 
generated using both the difference data indicated by 
the correction data and the original playing program. 
The difference data approach is more advantageous 

55 over the entire recording approach in reducing the size 
of the correction data. 

[0059] Next, if it is determined that the reading and 
recording have been completed normally in step S26 
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("YES" in step S27), a start position address is changed 
(step S28). The start position address is given to indi- 
cate the head of a playing program corresponding to the 
corresponding type of correction data, and recorded in 
a predetermined area of the first flash memory 1 9 or the s 
second flash memory 20, for example. Thus, by refer- 
ring to the start position address changed in step S28, 
the start position for executing the playing program cor- 
rected by the corresponding type of correction data can 
be located. 

[0060] Alternatively, a flag indicating that the record- 
ing has been performed normally may be appended to 
the start of the playing program corresponding to the 
corresponding type of correction data, instead of chang- 
ing the start position address in step S28. In this case, 
the flag should be detected to locate the start position 
for executing the corrected playing program. 
[0061] Successively, if the playing program has been 
corrected normally by the above process ("YES" in step 
S29), then the prohibition of the various operations in 
step S25 is cancelled (step S30), so that the optical disk 
player will be ready to accept the operations such as 
turning off the power and giving user commands. Addi- 
tionally, the disk ID is stored in a memory within the CPU 
15 so that the above correcting process will not be re- 
peated on the disk 10 (step S31). In this way, the proc- 
ess of FIGS. 3 and 4 are brought to a normal end. 
[0062] If, on the other hand, the reading and recording 
have not been completed normally in step S26 ("NO" in 
step S27), then the process branches to the abnormal 
end routine. If the playing program has not been correct- 
ed normally ("NO" in step S29), the process resets the 
start position address to the last address before the 
change in step S28 (step S32), and then proceeds to 
the abnormal end routine. 

[0063] When the process of FIGS. 3 and 4 have been 
terminated normally, the corrected playing program is 
recorded in the second RAM 18 and the second flash 
memory 20. From then on, the optical disk player con- 
tinuously plays the disk 10 using the corrected playing 
program stored in the volatile second RAM 18. Further- 
more, once the optical disk player is turned off, the user 
can load the corrected playing program resident in the 
nonvolatile second flash memory 20 using the ROM 
loader 16 to play the disk 10. To further correct the cor- 
rected playing program under this condition, another 
corresponding type of correction data needs to be re- 
corded in the first flash memory 1 9 in step S26 since the 
previously used type of correction data is resident in the 
second flash memory 20. That is, in the above process, 
every time the playing program is corrected, the latest 
corrected version of the playing program is stored alter- 
nately in the first flash memory 19 and the second flash 
memory 20 to be resident therein. 
[0064] It should also be appreciated that even if any 
abnormality, such as sudden interruption of power dur- 
ing the reading of the corresponding type of correction 
data in step S26, has occurred to cause failure in normal 



reading, this will create no problem in the next playback. 
In this case, the start position address will not be 
changed in step S28 so that the disk 10 can be played 
normally using the original playing program recorded in 
one of the pair of RAM-flash memory systems. 
[0065] Here, the location where the correction data is 
recorded on the disk 10 according to this embodiment 
will be described. As mentioned above, it is assumed in 
this embodiment that the correction data is to be record- 
ed in the lead out area or its outer region on the disk 1 0. 
For example, in a DVD format, the innermost and out- 
ermost radii of the lead out area following the user data 
area are specified, and the lead out area can be identi- 
fied by referring to a "last recorded address" which is 
recorded in the lead in area. 

[0066] Referring now to FIG. 6, a sector, which is a 
basic data unit of a DVD, consists of an array of 172 
bytes by 12 rows. Recorded at the head of the sector 
are: sector information including a sector number, an ar- 
ea type, a data type, and a layer number; a parity I ED 
for detecting sector number error; and a flag reserved 
in the sector. The lead out area is located by referring 
to the area type. At the tail of the sector which follows 
the main data, a parity EDC for detecting error through- 
out the sector is appended. 

[0067] It is specified that zeroes are to be written as 
main data in sectors belonging to the lead out area. 
However, in this embodiment in which the correction da- 
ta is to be recorded in the lead out area, a data pattern 
corresponding to the correction data is written, instead 
of zeroes, in such sectors. There will be no trouble re- 
cording the correction data in the lead out area because 
the data written in the lead out area would never be re- 
ferred to for any other purpose than for reading the cor- 
rection data. It should be noted that the correction data 
written in the sectors belonging to the lead out area is 
identified by appending a predetermined header at the 
head of the lead out area, or, alternatively, the reserved 
flag mentioned above may be used for the same pur- 
pose. 

[0068] In another embodiment, the correction data 
may be recorded in a predetermined location in the outer 
region of the lead out area. In this embodiment, a flag 
indicative of the correction data recording area needs to 
be appended, so that the correction data recording area 
can be located by referring to that flag. 
[0069] As mentioned above, the correction data may 
be recorded in the lead out area or its outer region on 
the disk 1 0 no matter how the lead out area is arranged, 
variable or fixed. 

[0070] A modification of the above embodiment will 
be described as a case where the invention is applied 
to an information recording/reproducing apparatus. 
Specifically, an optical disk recorder as the information 
recording/reproducing apparatus performs recording on 
a recordable disk 10. In this case, correction data for 
correcting a recording/playing program executed by the 
optical disk recorder are recorded on the disk 1 0. A basic 
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flow of correcting process steps performed by the optical 
disk recorder is generally common to that performed by 
the optical disk player described above. As to the re- 
cordable disk 1 0, due to its being a blank disk, correction 
data to be recorded is relevant to trouble associated with 
the recording/playing program inherent in the optical 
disk recorder, not relevant to trouble associated with a 
particular content object. 

[0071] Various physical configurations may be con- 
ceivable to record such correction data on the recorda- 
ble disk 10. For example, in one configuration, each of 
recording tracks alternates with each of wobbling guide 
tracks in the radial direction, to record user data on the 
recording tracks and extract a rotation reference signal 
from the guide tracks. In this configuration, the correc- 
tion data is modulated along the guide tracks during the 
formation of the guide tracks, so that the correction data 
can be extracted during playback. This configuration 
prevents any willful third party from tampering the cor- 
rection data on the disk 10. 

[0072] It should be noted that if the recordable disk 1 0 
is a DVD, the optical disk recorder uses a push-pull 
method for tracking, so that the correction data is ex- 
tracted from push-pull signals. That is, the correction da- 
ta on the recordable disk 10 can be read by a method 
different from a DPD method typically used by a DVD 
optical disk player, and hence enhanced security can be 
provided. 

[0073] For a DVD-based disk 1 0 in which information 
pits are formed in grooved tracks, correction data pits 
may be formed on land tracks to be read by the push- 
pull method. In this case also, the correction data can 
be read by the method different from typical reading 
methods used by optical disk players. 
[0074] The following describes the case where the 
correction data is recorded in the lead out area or its 
outer region on the disk 10 in advance in an application 
of the invention to the optical disk recorder. In the re- 
cordable disk 10, a lead out area is defined when con- 
tent data is recorded, and thus no lead out area has not 
yet been provided in an unrecorded disk 10. To record 
correction data on a disk in advance as mentioned 
above, one must keep in mind the following points. 
[0075] That is, the correction data recording area may 
be set at a predetermined location in an area outward 
of the outermost location of the user data area, or a min- 
imally required lead out area may be set at a predeter- 
mined location in an area outward of the outermost lo- 
cation of the user data area. The recording of the cor- 
rection data should start at the tail of content data re- 
corded in the user data area, by which the lead out area 
can be defined with its start position defined. Since the 
location (address) of the correction data recording area 
or the lead out area is identifiable beforehand as men- 
tioned above, the optical disk recorder does not need to 
specify the address every time it reads and records the 
correction data to correct its playing program. 
[0076] As described in the foregoing, according to the 



invention, the information reproducing apparatus reads 
correction data recorded in the lead out area or its outer 
region and corrects the reproducing program using the 
read correction data, when reproducing an information 

5 recording medium. Thus, upon occurrence of trouble in 
the reproducing program for reproducing the informa- 
tion recording medium, the reproducing program can be 
corrected quickly and properly based on a plurality of 
types of correction data corresponding to different re- 

10 producing programs compatible with different models, 
etc. of information reproducing apparatuses. 



Claims 

15 

1 . An information reproducing apparatus that corrects 
a reproducing program using correction data re- 
corded on an information recording medium (10) to 
reproduce record information recorded on the infor- 
20 mation recording medium, characterized in that 
the apparatus comprises: 

a correction control device (15) for reading the 
correction data to be used to correct the repro- 

25 ducing program, from the information recording 

medium on which the correction data is record- 
ed in a lead out area, to correct the reproducing 
program based on the read correction data; and 
a reproduction control device (15) for reproduc- 

30 ing the record information recorded on the in- 

formation recording medium according to a lat- 
est version of the reproducing program which 
is corrected by the correction control device. 

35 2. An information reproducing apparatus that corrects 
a reproducing program using correction data re- 
corded on an information recording medium (10) to 
reproduce record information recorded on the infor- 
mation recording medium, the apparatus compris- 

40 jng: 

a correction control device (15) for reading the 
correction data to be used to correct the repro- 
ducing program, from the information recording 

^5 medium on which the correction data is record- 

ed in an area radially outward of a lead out area, 
to correct the reproducing program based on 
the read correction data; and 
a reproduction control device (15) for reproduc- 

50 jng the record information recorded on the in- 

formation recording medium according to a lat- 
est version of the reproducing program which 
is corrected by the correction control device. 

55 3. The information reproducing apparatus according 
to claim 1 or 2, further comprising a nonvolatile stor- 
age device (20) for storing the correction data, 
wherein the correction control device records the 
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correction data in a predetermined location of the 
storage device, and the reproduction control device 
executes a corrected version of the reproducing 
program after confirmation that the correction data 
is recorded normally. 

4. The information reproducing apparatus according 
to claim 3, wherein the correction control device 
(15) records a start position of the correction data 
as a start position address, and 

the reproduction control device (15) executes 
the corrected version of the reproducing program 
by searching the start position address. 

5. The information reproducing apparatus according 
to claim 3, wherein while the correction data is re- 
corded in the storage device, an operation of turning 
off power is prohibited. 

6. The information reproducing apparatus according 
to claim 1 or 2, wherein the correction data compris- 
es difference data between an original version of 
the reproducing program and a corrected version of 
the reproducing program, and 

the correction control device (15) corrects the 
reproducing program based on the original version 
of the reproducing program and the difference data. 

7. A method of correcting a reproducing program us- 
ing correction data recorded on an information re- 
cording medium (10), the method comprising: 

the process of reading the correction data to be 
used to correct the reproducing program, from 
the information recording medium (10) on 
which the correction data is recorded in a lead 
out area; and 

the process of correcting the reproducing pro- 
gram based on the read correction data. 

8. A method of correcting a reproducing program us- 
ing correction data recorded on an information re- 
cording medium (10), the method comprising: 

the process of reading correction data to be 
used to correct the reproducing program, from 
the information recording medium (10) on 
which the correction data is recorded in an area 
radially outward of a lead out area; and 
the process of correcting the reproducing pro- 
gram based on the read correction data. 

9. The method of correcting a reproducing program 
according to claim 7 or 8, further comprising: the 
process of recording the correction data at a prede- 
termined position of a nonvolatile storage device 
(20); and the process of recording a start position 
of the correction data as a start position address. 



10. The method of correcting a reproducing program 
according to claim 7 or B, wherein the correction da- 
ta comprises difference data between an original 
version of the reproducing program and a corrected 
5 version of the reproducing program, and 

the reproducing program is corrected based 
on the original version of the reproducing program 
and the difference data. 

10 11. An information recording medium (10) on which re- 
corded information as well as correction data for 
correcting a reproducing program executed by an 
information reproducing apparatus are recorded, 
wherein the correction data is recorded in a lead out 

15 area. 



12. An information recording medium (10) on which re- 
corded information as well as correction data for 
correcting a reproducing program executed by an 
information reproducing apparatus are recorded, 
wherein the correction data is recorded in an area 
radially outward of a lead out area. 



20 



25 



13. The information recording medium (10) according 
to claim 11 or 12, wherein the correction data is re- 
corded in a recording format different from a record- 
ing format in which the recorded information is re- 
corded. 



30 14. The information recording medium according to 
claim 11 or 12, wherein the correction data each 
comprises difference data between an original ver- 
sion of the reproducing program and a corrected 
version of the reproducing program. 
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